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#5L^1 -^tH-^l tifl^^^^^^r £^511^* ^Wltt #51*1] 7) 

wl^H** ^*Hr ^-Tfl^; ^-7} «H*<>] ^k^Ih^- ^^^^vofl 
^ *g^«H «H#4 ol^^l ^EfnRlsflBi^- ^*Rr 

£ 3g 
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°l-g-tr SK£*fl ^^Rl afl^^lHKDual Damascene 

Interconnection Formation Method in Semiconductor Device using Sacrificial Filling 
Material} 
[51^ ^] 

51 la ifl*l £ lgfe ^efl^ *ah£*H ^tfuKl ^-#wfl^ tg^tS-ia^. 

^^^^ ^^*f7] W ^^je, 

300, 400 : «K£*1] 7]& 305, 405 : ^wfl'Sd 

310, 410 : *L<£^ 331, 333, 431, 433 : 

321, 323, 421, 423 : ^z^^Bi- 340; 440 : ^n^sj^ 

350, 355 : 360, 460 : 
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365, 465 : 



370 : ^I^^SJ- 



385, 485 : ^z^s^ 



390, 490 : ^r«fl*i 



<12> £ «h£*fl ^1^1 ^-#«fl^i ^^ y o v ^°fl 3J°.3.>M, iLtf ^l^o.^ 

<i 4 > ^s]ti)]^w 0 >^^s hHM- ^^*i 4^- J=31*|3fl!i# $^«H T^fl^-i: <§^sv 
^ ^c^Kl^Cdual damascene) «1 A>^-s]j7 ojcf. ^^cfn>A]^^ofl *\ ^ 

<i5> ^sKKdoped oxide) 3113 #?i ^l~g-*H ^ 
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^VY^ ^#«fl^°l ^-3^ 

<16> o]m. tfl^3T>7l wl^^^l ^ tiVA]-wj.^nV( BARC! bottom ant i -r ef 1 ect i on 

coating) HSQChydrogen si lsesquioxane) ^4 -frM ^Sj-^KPOX, flowable 
oxide)^: ^^#^1#^(SFM, sacrificial filling materiaDS. *W ^31*1 ^ 

<17> £ la vfl*l JE lffe ^5fl^ ^^n}^^ o)-g-*l HVi^^l^ #^Wfl^l# % 

<18> 5Lla^ , «V£xfl 71^(100)^ *>^^uflAloi ^e^«fl^(105)* 

aJ^UlO)^- ^* r JI, %7) *3<£i3HHl ^ll^z|^^^(121), £fe 
7l ^£^(131), ^2^^^nv( 12 3) ^ ^ -fr^-g- ^ ^2^i!- ^<aBV (1 33)^. ^ 

<19> ojo^, ^-7] ^2#^r ^(133)^1 71 711^ ^^(CMPHH M\ 

3J)#o.S 2)-§-*>^ 3J£^ f t^pf ^sKKPEOX) (140)^: f^W. °H , 

*fl2## ^^ei-dSS)^] ^^^(140)* ^*}7) *H , #7l ^<£^ 

(133)4 ^^31^(140)^ ^^oflA^ ^jsve^ %>^-Al7l7l ^*r^ N2 7fli ^ o]-g- 

<20> £ lb# ^-2:^, ^"71 u]5l^(l40)^Hl t>Hl--§: H^*r7l ^t!: 

3)1^(150)^: 3>83h=h ^7l ^1^-^-^-4^(150)^- °l-§-^H #7l ti^ 3^(140), 

28-5 



1020020049547 #^ ^*>: 2002/12/17 

^1 ^ *H2## ^<^BV(131), (133) O.Z\JL z\}2^ ^(123)^- ^^>^ wl<H#(160) 

<2i> £ lc# ^71 *|HHMq- sfl^(150)^r ailT^ #7l «1<H-S-(160)°1 

3# S] ^^^1^(170)-^ ^Mr^l e^lxl Al^^A] ^y^( 105 )^- i^>7] ^tl" 

<22> £ ldl- ^-71 wH^(160)^r ^$\*}7} ^-^o] tfJl^ 

^"71 si W^(170)^H1 S€*l ^12^-^-^-511 ^(155)* 

<23> 3£ lei- , $7] 7H2^-^-^-3fl^(i55)# °l-g-*H #7} 2)^*1^(170), ^ 

^3^(140), A2%7\ ^<3^-(133) ZLSlJl ^2^1 zh^ *l*Kl23)-g: ^zJ"«H e^]*] 

(165)1- ^1*4. °H, Hl<H*(160)vfl<fl 5l^^sV(170)Sl ^^ol ^^s>7ll £4. 
<24> £ lf# ^-S^, #71 ^12^^^(155)* ^l7lt!: ^>5I^ sl^^sv 

(170), (175)^ HF» °l-g-*}- ^^z^^o. s ^T^c]-. o)o]a] > ^7} wH^(i60)vfl^ 

^l^^^l^-(121)^r ^171^, HH^(i60)azl- ]= 31*1(165)3. o}^-6\^ t^}-^ 

<25> £ lg# %t-^>^, ^-71 til 160)31- ^ 31*1 (165)3. <g ^t^Kdsflli 0 ! ^]7] 

^^sq. ^-o. ^-^Kg- f^^Cf. ol^Ai, ^^^3] ^(140)^- ol^V^ #71 

^ CMP s}<*| ^t^Rl ^afl^(i 8 o)^. tg^tK 
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<26> ^Eflo] -^nfn|-A] -g-#Ujl*I 5]^^^lBV(170)# #7] «1<H*(160)^1 ^ 

*1*1 4#<H1 ^-fr^-fr* *H2^# ^^(133)# 4)zJ-«H 1=31*1(165)* 

^«fl ^ ^^(105)* Jilt <r 
<27> ZL&)4, ^-71 *fl2^# ^^^-(133)^ ^(140)2:2} 31^ 

7] ^ sJbJaI ^]2## ^^^-(133)^ s^^l ^€4. ne-lH-S, #7l 

*|(165) ^V&fe 3^*1^(170), (175)^8: ^1^^ nfl , s£ 7 ] ^^#^^-(170), 

(175) ^ o>u|eJ- A]2%^ 1^^(133)51 ^Tl^H, £ 2oflA^ 

o] <£v}n) 55] ^(i40)2|. *fl2## 1^^(133)^ Tll^H vfl sg (necking) ^#(190)4 ^ 
zfl€l-^l ^€4. 

<28> J£ 7 ] A}2%# ^^^-(133)4 ^#(140)^1 ^igofl sflUl-eKigOH ^ 

*fl ^4^^1^(140)^ ^^^o) ^^}ji t #7) ^ r\T>\X\ ^ y fl^( 18 o)^- 
71 CMP ^n>tH 31 ^(140)^1 e)S^£l°1 -^Kr cfu>Al ^ ti flAi(i80)# 

[m-t^ol <=>1^-J17> <5>-^ 7l#3 4^11 
<29> S.^°_ ^- 7 1^V ti}<2}-7^ ^sfl 71^51 ^fl^ ^^7} ^^-S.A-1, 

E^i^oi ^ofl Ai^t^^g- cf^- sl^^^l^-g; ^llTl^H #°-3.*| f afl^l-^ 

°1 
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<so> -a t\& ^44^ ^tifl^Sl #±X\%3\. ^ofl 5^4 

^ 31 oi^. 

1^*34 ^ ^ 4-8-1 

# ^44 ^y^s^-a- <§^*Hr #314; #4 =S<344 o^^si^ 4444 
«H## ^<^Rt #314; #4 wH*<3 3144£^- #4 <34*l2^#31 5|W*I4 

^ ^*Hr #314; #7i 4^314, <d44^ ^ 4^-8: 4444 

e^^s. al<H*3V e^i^s. oi^-oi^i ^4441^-1: tg^fe #314; 4 

71 E^l^l ^«H1 44^5*1^ ^*Rr #314; 44$*^ 4^*14^ ^T^Rr # 

314; #4 ^-ii44^131#43l ^yfl^d^ 3^3Rr #31* £f-*Hr #£31 4*14 ^ 

<*444 afl^^^ afl^y^ ^-£-3. ^4. 

<32> C£^- ( ^. ^ c^sflEl^ ^Hl*V HT-c^j 71^-^1 ^444^44, 

4, 3l244*d44, ^ 2 ^# i<a4 ^ cgp].^^*^- ^ #7114; #71 311 

^ 3l2^# *i<£4, 31244^44 ^ <3444f^§r xjz^o^ u H*-& ^44tt #314 

; #71 wH#°l 4 4 4 £4 #7i ^4»l3l# A oHl s) ^#44* ^44tt #314; #7i 
si ^44, <24*14#, 3l2^?i ^£44 31244^44^ 444<3 S3141- ^4 
<3 «H*4 s^i^ls. <3^*]^ -^<£4444#-8- ^*Hr #314; #4 j= 31*14 ^ 
rtofl Aiz^-ai^^ ^44^ #314; 445^ 3^44* 3144^ #314; #4 4 
<3*44 ^^^^nv^ ^. 7l ai^^^ ^)i7i^ #7^14; #4 ^444 3144 
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<33> g^V, ^ o. t^gfl^-g. ^tdl^ avc^fl 7l^Hl afll^zt^M, *Hl^# ^ 
^ A2%# *i<£^, x\]2*\^x\^ m ^°>^3l## ^*Rir ^^154 

*\}2%1} %<&^ ^ ^^z^l^-fr aiz]-*H <8^*M e^I^s. 

-g-*Kr ^ tifl^^^## ^*Kr ^7ji# ^s^i 

^eH- ^zj-x>l- ^ #^5L^i, TiN, Ta Q 2^r ^sKM" ^ ^ 

<35> cr*h £ S^Sfl^^r ^H]^" «K£*fl 7l^ofl ^ ^ JL , ^1^*4 E^^. 
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<36> o]t\, Jit} ^^o.S. ^^*>7] ^^H ^°fl 4# ^Hl« 

<37> £ 3a vfl^l £ 3h^r ^3 ^ rcfs. ^<H4°Rl^-& 

<38> 5L3al- 7]^(300)^H1 ^e] ¥4 ^-8: ^ ^tifl^( 30 5)# ^ 

Hit!" ^<3^(310)°1 ^^SlJl, #7l ^^^-(310)^H1 *ll 1^^*1^(321), 7^^^;^- 
£Sr 7lU^?i ^<3^(331), ^l2^^^1^-(323) ^ 7^^^# 5Kb ^l2#?i 
(333)# 

<39> ^-7] 7^^^^ £fe a, 1:L ^ ^ 2 ^^V ^<guj-(331), (333)^ HSQ(hydrogen 

silsesquioxane), MSQCmethyl si lsesquioxane) , SiOC ^4 ^ JEH^l ^Vs^Tll 1 3} ^ 

o^nl-ol A^^Jl, ^-7] *fll ^ ^2*1^*1^(321), (323)^-S.fe ^"71 7^^^ £^ 

41 ^ *fl2#?J ^<^ei-(331), (333)4 ^ <« ^sJ-^M 

<40> °1<>H, 4V7I ^]2^?i ^^(333)^1 3)-*}- 7l7fl^ <a*}^cHH tH^o. 

S ^-g-*Kr ^11- !-<H #2}^> ^>s(-bV(PE0X) (340)-§- f^th}. A o v 7l ^2^^- 

^^^(333)^- ^12^7J; ^<3^(333)4 <£v}v) sj#(340)#^ 

^o^l7l7l N2 7fli ^ ol-g-sfo} #^o>^^# 

<4i> £ 3blr ^^M, «H*°1 W-^-o] ^-71 7fl2^7j ^^^"(333) 

A cH *§^-§- W ^ll^^^-2)l^(350)^: ^7} ^U^^liOSO)-!: 
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ol-g-^H ^7] ^^31^(340), afll £ A]2%-7\ ^^(331), (333) * A]2^-\^]^\ 
(323)# ^zfSH *M*(360)-|: l^tH}. 
<42> £. 3c# #^*}^, -#7] ^11^-^-^- 3fl^(350)^- *ll7i*V tf-g-, ^V7l wH*(360H 

*fl^lJE^ s?^^^(370)-i: #7j ^n]-^^^(340)4Hl ^^*.Vcf. #7] 
(370)^.3. ^^*}7l W A2%7\ ^^^(333)^ ^ ^wfl^d 

(305)# iLS*}^ ai^i^ ^# HSQ 4 ^ -fr-g-^ A].g|.ni- (FO x)^. A>-g- 

<43> £ 3d# %^\^, J=3]*]7}- -f-^-o] #7] 5)^#^1^(370)-^H] 

3=31*1 <§^-§r ^ *fl2## ^sfl ^(355)1- °1°H, A o v 7] *fl2#^ 3)1^(355) 

# °l-§-*H A oM «1 ^#^1^(370) , ^^^s]^(340), *fl2## ^^^"(333)4 *ll2^zH 
^1^(323)^: 3= 31*1 (365)-!- ^*lt}. 

<44> £ 3e# ^-2:^, ^"71 *fl2#^ 3fl€(355)# ^T^ig, «Hl-(360)v|H h^^] 

M D -[iS 3 ^^(370)^ <H-^°] #o>oi4. 

<45> £ 3f§ 7l«^^«fl #7] 3^*1^(370)4 ^^^>§ #i=. bV( 380) 

-§- ^ v 7l ^(380)AS^, ^1* 1-<H TiN^- Ta ^"4 ££r UflsM ^-^^-o] 

^ ^^4 7 ^ A H-€4. 
<46> = 3g# ^S^, ^-71 q-(380)-i- ^^*H ^7] m^*l(365)S) 

^1^3^^(385)^- ^W4. -*7l ^^^f-(385)^ ^4=^ 5) ^^^nv(3 70) ^ 
*fl7H ^}2^7\ ^^si-(333)# J£Jl*Kr 
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<47> £ 3h* ^-S^, ^°\°X^ a o v 7 ] s] ^#^^-(370), (375)* HF °)-%-& 

^A^^r *)7)%^. °H, #7} i= 31*1(365)^ *MH^ ^^3)#(385)ol ^ 

#7l *fl2^# ^^^-(333)3]- 3} #(340)-gr iLJL^ ^SL^ , o)^ t!\#°\}*\ 

<48> £ 3i# ^>7| al^^(360)ifl^ ^ll^z^xlnv ( 32i)jz}. Aiz]-tf| ^^(385)* 

^1^^, *H*(360)4 M 31*1(365)51 ^^Ri sfl^l 

<49> 3E. 3j-& 71^-^^ofl TaN^- n^^^mi)^ ^ v 7l 

*M CMP ^71 ^n|-(39i)32|- a o i. 7 i ^^(393) 0. ai^H ^ 

W*}^ ^^(390)* 
< 50 > s. 4^ ^ rfs. ^aHH of€- ^t^R] °l-g-3: ^1^1 

<52> ^, ^O], aV£*fl 71^(400)^1 ^ 3*11*! 4 ^ ^ ^ ti fl^(405) 

* ^«1^ ^^^"(410)* =L^]o\] ^1^^x151.(421), ^^-^^ ^l^ 

7> ^^nv (431 ) ( ^12^1^ ^^-(423) ^ ^-f}-#-§:* *H2f^> *d<$nU33)s\- 

<53> °H*i, ^"71 ^o^slfs ^iU ^ A)2%-# ^^^"(431), (433)21- afl 2^3*1^ 

(423)* wlol#(460)* aH*(460)^l ^U^lt^- s)^^l^"§- # 
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4^ 4-8- #4 4^f^4, ^4^4^, *)l2#4r li<34(433) g ^244^44(423)1- 
44*H H314» *§#tb4. 

<54> # 7 1 J= 314(465)4 ^taoil ^445]^ (485)1: 41", 44$}^ 4^*1 4 

-i- ^I^sVji, 44t-(460)^4 >)U4 4*34 4(421)1: *fi4*>4 «l^t(460)3l- S314 
(465)sL °1^44 ^<icfp>Al3|lii^ ^^4. 

<55> 444, ^31*1(465)4 4444^(485)4 #7l ^1444 sfl^o] 

444^4 71^-^^ofl TaN4 ^ tifl44 ^-^(491)4 ^4^4 ^4(493)1: 
#44^, #71 <£444^1: 4 -§-44 #71 Bflsl<H ^-4^(491)4 ^44(494)* CMP 
44 ^#^(490)1: ^#*>4. =L2\5.3., ^144^1 sfl^tfloll 4 44 4 ^( 485)4 
TaN(491)4 ^ iafl el ^-^4 ^4(493)il5L 4^44 ^BflAi(490)ol ^44. 

<56> ^4 4€- ^44°fl 4-E- Tf1i444 ^yfl^(490)^: s 314 (465)4 

^44 4444^(485)1: 42-14 ^4°-^- oi-g-^-o.^^, ^-^44 ^44#1- 4 
41471J1, ^r*1144 ^4(fiii) ^#4^4 ^Hl ^44(490)^^-44 

^4 ^4 ^-8: ^4 ^Bflsl^^l- ^#444. 
[^4 s41 

<57> # 7 m 444£r 4^4 ^444 *3-§: 4-§-tb 45L4 #44 ^444 ^ 
44^-8: S3144 ^4 444^1: *8^* 41- 4^441- *fl444 #^4, 
4^444 ^44^44 ^41-^1: y j-444 €*Hr 44444 ^44* 

^ *r 444 oluf. 
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<58> 5E*h 1=31*13 ^€ ^l^*!^* oj-g-^H = <y yfls]<H* 

*g^H ^#*fl^ ^aH] ^ufl^ 

<59> ^-7loflA^ tfj-^*V ^A]o]|f %V^>^ 

3 ^^Kr *>7l^ ^ ^^1 ^^<H1 7]^^ ^- *HJ- ^ <^cd 
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1] 

^^^4 ^V^f^ ^S^Hr #31 sj-; 

5)^#^ev, ^V^f- ^ ^^-^ ^z}-SH ^ 

*H «H#*}- E^l^S. Ol^^l ^tfpKjsfllfi-g- ^ ^l^ 

2] 
3] 
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IQtt 4] 

5] 

^14%H1 Sa«H>H, A oM ^z^s)^ TiN, Ta Q afleH 2^ iJ^-Bj- 

>a. 

[^^*o> 6] 

^^^pj-Aisfliioi ^k^is.^ uflsH ^^-4 9-^* f^Kr ^lsf; 

#71 ^n>^sj^ oj-g-^ #7] aflEH ^^-4 ^ev-i- CMP Sf-fe- o] = 

7] 

#7] o^pj.^^^^ °l-g-*M #7l HflsH ^ev-a- CMP *H ^ «IN<H 
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[^t 1 * 8] 

ol£^l 7l^Hl *i|l#4^*l^\ ^12^^*1 

^-7) ^1 ^ *H2## ^i2^]^x]^- ^ o^^^^o. xizisH *H«-a- 

[^^J- 9] 

io] 

*H8%M1 5a°H, #71 ^z^sj^ ^-71 SH^HM ^]z}-^# ^ o] s 



28-17 



1020020049547 #^ <Ux}: 2002/12/17 

11] 

afllOlH &<>H, -*7l ^z^g}^ TiN, Ta ^4 ^ «flsH ^#*HEfe 
[$^"# 12] 

^-71 *fll ^ *fl2f^ ^g^, ^2^^^^s| ^ o^u^^-j- ^z^§>^ t>H** 

^Wl*> ^«ti^ ^*Kr #7|)» X^Kr ^K 1 *>fe te^l 

^^nfufAl afl^l^^wj-^. 
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[^* 13] 

^*^. 
[^* 14] 

[^t 1 * 15] 

*H14*4| &°H, *7l ^z)-^^ TiN, Ta ^ ^ HfleM ^Bj-gEfe 
[^* 16] 

£#sfl€^: ^«1* ^H^l 71^41 WH* 2 !- M^^lS ^ ^^uHOsfl 
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[51 lg] 



180 




300 
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[5. 3b] 

360 




310 
300 
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[S. 3d] 




300 



IS. 3e] 

365 




300 
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[£ 3j] 

390 



393 391 




300 
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